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* * *
Effect of Liver Disease on Vitamnin A Absorption

Davip ApLersBERG and HarRry Sosotka, Ph.D.
The Mount Sinai Hospital

The liver has an important function in The response to the oral administration of
the metabolism of Vitamin A. It converts a test dose of Vitamin A (Vitamin A Toler-
the provitamin carotene into the vitamin ance Test) was studied in 50 cases of liver
and is the chief depot of the latter. Marked disease and many controls. In partial biliary
changes of Vitamin A metabolism are found obstruction (stone, neoplasm) and in com-
in liver disease. pensated cirrhosis the response is usually

In normal individuals the “fasting” Vita- normal. In acute hepatitis, cirrhosis with
min A blood level remains constant with superimposed hepatitis, and in prolonged
normal nutrition. In acute hepatitis, cir- biliary obstruction, the postprandial eleva-
rhosis of liver and other forms of liver tion of Vitamin A in the blood is reduced
damage, e.g., in mechanical obstruction with  or completely absent. The character of the
superimposed parenchymal damage, the curves varies with the nature of the hepatic
blood Vitamin A figures are low and return disease, the stage of the disease, and the
gradually to the normal level in the recov- extent of hepatic damage. Evidence is ac-
ery phase. There exists, however, no strict cumulating that the flat curves in liver dis-
parallel between the extent of hepatic dam- ease are caused by impaired intestinal -ab-
age, as evaluated by the various liver func- sorption and perhaps by depletion of Vita-
tion tests (blood cholesterol, esterified cho- min A reserves in the liver. In the recovery
lesterol, galactose tolerance, cephalin floccu- stage normal or even abnormally high curves
lation, prothrombine time, icterus index, are observed, suggesting satisfactory intes-
etc.) and the lowering of the Vitamin A  tinal absorption but insufficient deposition
level. in the liver.

* * *
A Qualitative Change in Serum Albumin in Parenchymal Liver Disease

Davip B. Moorg, PauL S. Pierson, Dan H. Moorg, and

FrankLiN M. HANGER

Department of Medicine, Columbia University College of Physicians and Surgeons,
and Presbyterian Hospital

Kabat et al., in 1943, reported studies on fractions of normal and pathological sera as
the reaction of cephalin-cholesterol emulsions obtained by electrophoretic separation and
and colloidal gold suspensions with various showed (1) gamma globulin from normal
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and pathological sera (parenchymal liver
disease) causes comparable flocculations,
whereas no other protein component of the
serum gives the flocculation reaction and
(2) normal albumin inhibits the colloidal
gold reaction with gamma globulin but not
the cephalin flocculation. The purpose of
this paper is to report further investigation
of electrophoretically separated protein
fractions from the sera of normal persons
and of sera from patients with parenchymal
liver disease, over a wider range of concen-
trations than those used by Kabat and his
collaborators.

The investigation was conducted using
the sera from 2 patients (catarrhal jaundice
and arsphenamin hepatitis) and 1 normal
subject. The cephalin flocculation was done
as described by Hanger using varying
amounts of protein components. Separation
of the protein fractions was carried out in
the Tiselius apparatus and the concentration
of each fraction determined by measuring
its refractivity in a previously calibrated
Zeiss interferometer.

The procedure followed was:

1. Knowing that an excess of normal
serum inhibits flocculation of abnormal se-
rum, the range at which complete inhibi-
tion occurs was established.

2. The concentration of the various pro-
tein fractions within the effective inhibiting
range was determined.

3. We were then able to duplicate the
conditions of inhibition using amounts of
either normal albumin or abnormal albumin
comparable to the albumin in the inhibiting
serum, against amounts of gamma globulin

comparable to the gamma globulin in the
flocculating serum.

It was found that normal albumin inhibits
completely the flocculation of gamma globu-
lin in the proportions used, whereas identi-
cal amounts of albumin from cases of
parenchymatous liver disease showed little
if any inhibiting properties. Table II.

The albumin from all sources showed no
flocculating properties. We have further
confirmed the findings of Kabat et al that
the gamma globulin in health and- liver
disease shows identical flocculating capaci-
ties. Table I.

The evidence presented points to qualita-
tive changes in the albumin fraction in par-
enchymatous liver disease in that the
inhibiting properties of normal albumin are
not observed in this abnormal albumin. It
is significant that crystallized normal
human serum albumin fails to inhibit the
flocculation of gamma globulin. The nature
of these changes is now under investigation.

TapLe I—Errects oF VARrIOUS SERUM
ComroNENTS oN THE CEpHALIN Froc-
CULATION REAcCTION

Normal Hepatitis
Patient Patient
Whole serum . ... 0 ++++
WSerum albumin. 0 0
Serum gamma
globulin........ +4+++ ++4++

Tapre II—TuE Inmimtine Powkrs oF ArsuMiN FroM NoORMAL SERUM AND
Heparitis SERUM 1IN THE FroccuratioN oF GamMma GLOBULIN

Gamma globulin in diminishing amounts

0.1 0.08 0.06 0.04 0.02
No serum albumin
added...............cco... +4+++ ++++ +++ ++ 0
Albumin from normal )
serum added.............. 0 0 0 0 0
Albumin from hepatitis
serum added.............. +++ +++ + 0 0
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Nocturnal Secretion Studies in Normals and in Patients with
Peptic Ulcer*

ALBERT CorNELL, ASsHER WINKELSTEIN and FraNkrLiN HoLLANDER

In 1928, Chalfen! showed that nocturnal
secretion in normal persons was lacking in
free hydrochloric acid, or, if present, was
only minimal in amount. Winkelstein* con-
fiimed these findings and also found a
marked increase in the quantity and con-
centration of free hydrochloric acid in pa-
tients with peptic ulcer, especially those
with duodenal ulcer. In 1932 and 1933
Henning and Norpoth® confirmed these latter
observations, as did Val Dez* in 1942. Re-
cently, however, Sandweiss® and his co-
workers reported that both normal subjects
and patients with duodenal ulcer secreted
acid gastric juice although a greater quantify
of juice was aspirated from the patients
with ulcer. Because of such opposing views,
chiefly with reference to the findings in nor-
mals, further studies have been carried out
at The Mount Sinai Hospital since 1938.
The purpose of this communication is to
present these studies.

The normal subjects consisted of 9 males
without any history of gastrointestinal dis-
* l<rom the Gastro-Enterology Research Laboratory

and the Services of Drs. George Baehr, B. S

Oppenheimer and Ralph Colp, Mount Sinai Hos-
pital.

*

turbances admitted to the hospital for a
herniorrhaphy or similar procedure. The old-
er age group was eliminated so as not to
introduce possible achlorhydria due to age
alone. The patients with peptic ulcer were
those with uncomplicated duoaenal ulcer,
proven by x-ray or operation. In this group
there were 16 test meals carried out on 14
patients.

From our studies, we conclude that pa-
tients with uncomplicated duodenal ulcer
reveal a large amount of highly acid secre-
tion during the night. Normal subjects
showed little or no free hydrochloric acid
and specimens were difficult to obtain in
most instances because of the small amount
of night secretion.

REFERENCES
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Cold Henugglutination and Cold Hemolysis

DaANIEL STATS
The Mount Sinai Hospital

The association of cold agglutination of
erythrocytes with some cases of non-syphi-
litic paroxysmal cold hemoglobinuria and
hemolytic anemia has been known for years.
However, the mechanism by which cold
hemagglutination leads to hemolysis had not
been elucidated previously.

The studies show that the hemolysis which
is dependent upon cold hemagglutination is
due jointly to a high titer (over 1/3000)
of cold hemagglutinins, a high concentra-
tion of erythrocytes in the reacting mixture
and mechanical trauma brought about by
shaking or tapping. There is a direct linear
relationship between the cold hemagglutinin
titer and the cold hemolysin titer. Comple-

ment action is not necessary for hemolysis.
The slightest amount of agitation of strongly
agglutinated blood is followed by hemolysis.

Using an apparatus consisting of a 3-foot
length of capillary glass tubing immersed in
ice water, it is shown that the mechanical
trauma due to the injection through this
tube of blood containing potent cold hemag-
glutinin is enough to cause intense hemoly-
sis. Numerous controls of this test have been
carried out successfully.

The immersion in cold water of an ex-
tremity of a patient whose blood contains
potent cold hemagglutinins causes intravas-
cular hemolysis.
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Antibody Production After Antigenic Pneumococcic Polysaccharides
in Man and in Aninals

Relationship Between Nutritional Deficiencies, Contributory Diseases
and Resistance to Infection

PauL Kaurman

Goldwater Memorial Hospital

To test the antigenic properties of the
polysaccharide used in this work' a group
of mice were injected in the peritoneum
with 15, cc. of 1:1,000,000 solution and 8
days later dilutions of pneumococcus cul-
ture were injected in the abdominal cavity.
Protection was found in 50 per cent of the
mice against 1-5,000,000 lethal doses. Since
in the mouse-protection tests the animals
die of bacteriemia before pneumonia devel-
ops, in another set of experiments the ques-
tion was examined whether the antigen gives
protection against experimental pneumonia.
Method used was similar to the one of Still-
man and Branch:* animals were exposed to
infection in a closed box sprayed with 10
cc. of virulent pneumococcus solution; pneu-
monia developed only in 2 per cent of the
animals. If, however, they were previously
intoxicated with intraperitoneal alcohol in-
jection or with ether inhalation, 20-50 per
cent developed pneumonia. Of the animals
who received 1, cc. of 1:1,000,000 dilutions
of antigen and similarly treated, all except
5 per cent remained healthy.

In the five years 1937-1942 an experiment
in which 9,070 individuals were involved was
done. Half of them were injected with the
antigen and the other half were kept as
controls. In the first two years every 20th
person was bled before and 14 days after
the antigen and the protective antibodies of
0.10 cc. of the sera titrated in mice.

Results: a) Sixty-five per cent of the im-
munized showed a hundredfold increase of
protective bodies; b) in five years the in-
cidence of pneumonia was less than one-half
among the immunized as compared to the
controls (16.5 per cent against 38.6 per
cent); c¢) the mortality rate was about
one-third among the immunized of that of
the control group. Since, however, our fig-

ures indicate great fluctuation in the number
of pneumonias from one year to the other,
we believe that this type of experiment per-
mits definite conclusions only if conducted
for about 6 to 10 years.

Theie were indications in our work that
those who were not able to manufacture
antibodies were more prone to pneumonia
infection than the ones who were able to
do so. It also seemed that the percentage
of negative reactors was considerably higher
in the group investigated than in the gen-
eral population. The next step was to exam-
ine the possible causes of this and of the
high incidence of pneumonia in institution-
alized individuals and among the aged. A
survey of nutritional deficiencies was made
by study of hospital charts, diets, medical,
laboratory and biomicroscopic examinations
in both negative and positive reactors. Also
a survey was made of the inter-relationship
between deficiency states and certain con-
ditioning diseases. Results: a) 93 per cent
of the investigated old individuals showed
one or more signs of nutritional deficiencies;
b) somewhat higher was the prevalence of
deficiency states among the negative than
positive reactors; c) the relationship be-
tween vitamin deficiency states and certain
conditions (liver damage, nephrosis, long-
standing decompensated heart failure, ane-
mias, achlorhydria, general malnutrition)
was suggestive of a reciprocal action, i. e,
the diseases are contributory factors in the
development of deficiency states and the
deficiencies produce or aggravate these dis-
eases. Other than nutritional causes of high
incidence of pneumonia in the group investi-
gated were also examined and found prob-
ably to be: crowding, presence of carriers,
diminished cough reflex, frequency of con-
ditioning diseases and general decline of
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the defense mechanism in the aged. At this of pneumococci. Results: a) there was im-
phase we also investigated the problem provement in a great number of the de-
whether optimal diet and optimal doses of ficiency signs; b) the protective titer in-
vitamins increase the ability of the negative creased only in 8 out of 58, which statistic-
reactors to manufacture antibodies in a ally is not significant.

higher degree than before. The individuals

were “vitaminized” for 4 weeks, bled, then REFERENCES

pneumococcus polysaccharide was injected  y, tan P et al. drch. Int. Med, 1941, 67:
and 2 weeks later they were bled again. 304.

Both batches of sera were titrated for t!leir 2. lsgti,'it“i‘(‘)v: pos (in?l“'-‘;s?"a“c“' A. J. Exper. Med.,
mouse protective contents against dilutions

* * *

The Treatment of Filariasis (Wuchereria Bancrofti) with Anthiomaline

H. W. Browx

DeLamar Institute of Public Health, College of Physicians and Surgeons, Columbia University

Recent military medical reports indicate bancrofti microfilaria in their blood were
that men in the theaters of war are exposed treated with intramuscular injections of an-
to filaria infections and a number of them thiomaline and their microfilaria counts were
have become infected. The therapy of fila- reduced 85 to 100 per cent. These cases have
riasis has been unsatisfactory but recent now been followed for six months without
therapeutic trials of anthiomaline, an anti- relapses among the group. The toxicity of
mony compound, in human filarial infections  the drug to man is sufficiently low to war-
indicate that this drug may be effective. A  rant its continued trial in the early stage of
number of persons exhibiting TWuchereria filaria infection. '

* * *

Clinical Arrest of Bacterial Endocarditis by Bacteriostatic A gents,
Particularly Penicillin*

Warp J. Mac NEear, ANNE BLEviNs and CHARLEs A. POINDEXTER

From the Department of Bacteriology and the Department of Medicine,
New York Post-Graduate Medical School and Hospital, Columbia University

In the experimental endocarditis of rab- infectious agents, there is deposit of fibrin
bits, induced by intravenous injection of in which the bacteria may multiply abund-
cultures of streptococci of the viridans antly. Subsequent limitation and healing
group, healing and healed lesions of the of these infected thrombotic deposits is fav-
disease have been observed following the ored by (1) bacteriolysis, (2) phagocytosis
therapeutic use of anti-infectious agents. and (3) encapsulation and scar formation.
The early defense against the infection de- Restraint of rapid bacterial multiplication
pends chiefly upon phagocytosis and diges- is evidently essential to the success of the
tion of the bacteria by vascular endothelium healing processes and hence there is easily
and wandering leukocytes. At the sites of recognized the therapeutic need of (1) phy-
more severe injury, as on the heart valves siological rest (2) anti-infectious agents in
where physical stress and. pressure aids the the circulating blood and (3) adequate nu-

* Aided by a Research Grant from the United Hospital Fund of New York and by Grant No. 500 of the
Committee on Therapeutic Research, Council on Pharmacy and Chemistry, American Medical Association.
Presented in part before the New York Heart Association, New York, February 1, 1944.
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trition for the defending cells.

Some anti-infectious agents of chemical
and of biological origin have shown signi-
ficant effects upon the bacterial cultures in
vitro and their use in experimentally in-
fected animals has in some instances been
followed by observation of healing and
healed lesions of endocarditis. Applica-
tion of these observations in therapy of the
human disease could not be delayed. One
example of apparent arrest in which there
was a long period of deterioration approach-
ing the terminal stage followed by a success-
ful program of treatment, may be briefly
presented at this time.

M. F., female, 32, developed endocarditis
following dental extraction on February 22,
1943, with mitral murmur, recurrent pete-
chiae, persistent positive blood cultures, em-
bolic lesions of brain, retinae and spleen,
hematuria and extreme emaciation, in spite
of treatment with sulfadiazine, thiobis-

mol, neoarsphenamine and multiple small
transfusions. A very small supply of par-
tially processed penicillin became avail-
able on June 23 and this seemed to have a
slight beneficial effect without halting the
progressive down-hill course of the disease.
However, on September 15 the use of more
adequate amounts of penicillin was followed
by dramatic clinical improvement. The blood
culture taken on September 20 remained
sterile as did all subsequent cultures of the
blood. Penicillin was continued in doses of
5,000 units every 2 hours, with some varia-
tions, until January 7, then reduced to 3,000
units and on January 10 to 1,000 units. It
was finally discontinued on January 17. The

* total penicillin expended was approximately

4,864,000 units. The patient has regained her
normal weight and appears well except for
persistent moderate weakness of legs, ankles
and feet. This does not prevent walking.

Combined Penicillin and Heparin Treatment of
Subacute Bacterial Endocarditis*

Leo Loewe, PHiLIP RosENBLATT, HARRY J. GREENE and
MorTiMER RUSSELL

From the Department of Laboratories and the Department of Medicine, Jewish Hospital, Brooklyn

A conjoint chemotherapeutic and antico-
agulant attack has been effective in causing
the disappearance of experimental throm-
botic endocarditic lesions.? Results with
sulfonamides and heparin in human cases
of subacute bacterial endocarditis have been
disappointing. When penicillin was substi-
tuted as the chemotherapeutic agent in the
combined treatment the results were strik-
ing and consistent.

The dosage schedule for both penicillin
and heparin has been worked out. The
penicillin was given mostly by continuous
venoclysis. The heparin was administered
either by a specially devised subcutaneous
method® or by venoclysis in combination

with the penicillin.

Seven out of eight cases in the initial series
were successfully treated; that is, the blood
stream became bacteria free and the patients
exhibited marked, progressive clinical im-
provement. In contrast with sulfonamides,
the treatment has minimal toxicity and is
well tolerated. Twenty-two additional pati-
ents have been or are being treated with
similar promising results.

REFERENCES
1. Loewe, L., Rosenblatt, P., Greene, H. J. and
Russell, M., J.A.M.A., 1944, 124:144.

2. Loewe, L., Rosenblatt, P., and Lederer, M.
Am. J. Path., 1944, 20:89.

3. Loewe, L. et al. Am. J.M.Sc., in press.
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Thiouracil in the Treatment of Postoperative Recurrent Toxic Goiter

Sioney C. WEerNER and RoserT H. E. ELviorT, JR.

From the Departments of Medicine and Surgery, Columbia University, College of Physicians and
Surgeons and the Presbyterian Hospital and Vanderbilt Clinic, New York City

Recurrence of toxic goiter after a sub-
total thyroidectomy presents a difficult prob-
lem in therapy. In many instances further
operation is inadvisable, and radiotherapy
or iodine may not stop the overactivity of
the gland.

The results of thiouracil therapy in a
series of 13 cases of recurrent hyperthy-
roidism of this nature, and 2 more cases of
exophthalmos are reported here. These
have been successfully treated in the thy-
roid clinics of the Vanderbilt Clinic and in
the Presbyterian Hospital, for more than
4 months at the present time. Toxic symp-

toms from the drug have been few, but,
when present, severe enough to warrant
stopping treatment. A fair amount of vari-
ability is found in the dosages needed to
reduce the basal metabolic rate to normal
and to maintain this lowered level. The
effect of the drug upon the basal metabolic
rate, fasting serum cholesterol, symptoms
and physical signs is to restore these to
normal. Exophthalmos may progress during
thiouracil therapy. Caution in the use of
thiouracil and very careful watch over the
blood count are necessary in using this
treatment.

The Effect of Certain Liver Extracts on the Carbobydrate Metabolism
( Clinical and Experimental Study) )

Hexry B. Sokat, Brooklyn and Josers E. Sokar, New Haven Hospital

The question of the effect of liver extract
on the carbohydrate metabolism was revived
when Blotner and Murphy published in 1929
a paper in which they claimed an insulin
like action of liver and liver extract on the
blood sugar in the human, and especially in
those suffering from diabetes.

Later investigations carried out by a num-
ber of workers not only failed to support
these claims, but on the contrary it became
evident that a definite rise in the blood
sugar occurred following the administra-
tion of certain liver extracts. This was
noted in man as well as in the experimental
animal.

Henry B. Sokal’s experience with the effect
of liver extract on the carbohydrate metab-
olism in man goes back to the year of 1932.
At that time seventeen patients suffering
from pernicious anemia were treated by him
with an extract supplied for clinical use by
the Wilson Laboratories in Chicago.

He used two extracts, fraction “A” and

fraction “B.” Both were intended for par-
enteral use, and supplied in individual 5ce.
ampules. To test the potency of both frac-
tions the patients were divided into two
groups; one group receiving regularly frac-
tion “A,” while the other was treated with
the fraction “B” extract.

After some weeks of treatment, one pati-
ent, a woman about 60 years old, began to
complain of a severe and persistent itch in
the vulva. Examination of the urine showed
the presence of a reducing substance and
the blood sugar was 150 mg./100 ce. A
blood sugar examination made about six
months previously during the patient’s stay
in the hospital was recorded at 90 mg., and
the urine at that time was negative.

Since the coexistence of pernicious anemia
and diabetes mellitus was always regarded
as a very rare occurrence, he assumed that
the liver extract was in some way respon-
sible for the appearance of these changes.
To make sure that this was not a mere
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coincidence he examined the urines. and
blood sugars of several other patients who
were then under the treatment with this ex-
tract. The results of these examinations
confirmed his suspicions. All patients treated
with the fraction “B” of the extract had
glycosuria and an elevated blood sugar.
Continuation of the treatment caused a
gradual rise in the blood sugar, until after
several months of treatment the blood sugar
reached the level of 320 mg./100 cc.

In several patients he had the opportun-
ity to determine the level of the blood sugar
just before starting them on this extract.
After 6-8 injecions with the fraction “I3”
of the liver extract a 50 per cent increase
in the blood sugar was the rule.

His resignation from the clinic postponed
further work on this problem until 1937,
when Dr. Long of the Yale Medical School
was kind enough to extend the facilities of
his Department for the experimental study
carried out there by his son, Joseph E.
Sokal.

As a preliminary to the experimental
study six commercial liver preparations were
examined for their ability to produce gly-
cosuria and hyperglycemia; no attempt was
made to find an extract capable of reduc-
ing the blood sugar. A complete chemical
study of the extracts was made. In general
they were water soluble, free of protein
and contained the equivalent of about 14
per cent of glucose. Normal mice, guinea-
pigs, and rats were used in these experi-
ments. Studies were also carried out on
adrenalectomized rats, on latent diabetic
rats and in one frankly diabetic rat.

Daily determinations of urinary glucose
over long periods, both during the adminis-
tration of liver extract and during control
periods were made in all animals used in

*

*

this study. The effect of liver extract on
the blood sugar levels was studied during
the fasting state as well as in the absorpt-
ive and postabsorptive state.

In a number of animals studies were
carried out on the effect of insulin on the
hyperglycemia produced by the administra-
tion of the liver extract. Investigations were
also made on the effect of liver extract on
the carbohydrate stores in normal animals
in the fasting and absorptive state. Other
studies made during these experiments were:
The effect of liver extract on the nitrogen
balance and on the respiratory quotients in
normal and diabetic animals in the fasting
state and during the absorption of glucose.
Finally attempts were made to isolate the
glyvcogenolytic principle. :

In the course of these investigations it
was proven conclusively that by injection of
Wilson’s liver extract fraction “A” and
“B,” glycosuria and hyperglycemia were
produced in every instance. A marked de-
crease in the liver glycogen, and to a lesser
degree in the muscle glycogen resulted from
the administration of the extract. On au-
topsies no deviation from the normal micro-
scopic appearance was found.

SUMMARY

The existence in some liver extracts of a
substance capable of producing glycogeno-
lysis, glycosuria, and hyperglycemia in the
normal rat has been demonstrated. The
glycogenolytic principle is water soluble,
heat stable and dialysable through cello-
phane. It is not a protein. It is less active
by mouth than parenterally. It is resistant
to acid, although it loses some activity in
alkali. A partial purification has been ac-
complished.

*

Experimental Gastric Lesions Produced by Calcium Deficiency

Benjamin N. Bere and TuEopORE F. ZUCKER

(Department of Pathology, Columbia College of Physicians and Surgeons)

Rats fed a calcium deficient diet develop
lesions in the antrum of the stomach that
resemble certain forms of gastric ulceration

in man. The pathological changes in the
mucosa of the antrum consist of hemorrhagic

ulcerations in areas of epithelial hyper-
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plasia that tend to undergo spontaneous of calcium to the diet results in rapid re-
healing. Recurrent hemorrhage and ne- pair of epithelial defects and complete re-
crosis occur in healing defects. Lesions generation of glands. Scarring does not
appear after the second or third week of the occur within the time limits covered by
deficiency but are most numerous after these experiments. Preliminary studies on
four weeks. When experiments are con- the circulation in the mucosa indicate that
tinued for eight weeks the ulcerations are calcium deficiency has an effect on the
larger and more hemorrhagic but do not capillaries.

penetrate the muscularis mucosae. Addition

* * *

The Experinental Production of Recurrent Conwvulsive Seizures in
the Monkey

N. Koperorr, L. M. Koperorr, S. E. BaArrera and B. L. PaceLra
New York State Psychiatric Institute

Acute, intermittent, and recurrent con- the motor cortex, failed to induce seizures
vulsive seizures have been induced in the in animals similarly operated.
rhesus monkey by the single application of Electric shock was used to elicit contra-
discs containing various chemical and im- lateral focal reactions and electroencephalo-
munologically active substances to the cere- graphic records indicated a focus. Luminal
bral cortex overlying the motor area. The was effective in reducing or preventing seiz-
recurrent seizures have been either Jack- ures. Histopathologic findings and sero-
sonian or generalized in type and have been logic studies failed to reveal significant
elicited in some animals for more than two changes in the brain or serum of reacting
years to date. Hydrous oxides of aluminum as compared with non-reacting animals.
invariably produced recurrent seizures. The repeated convulsive seizures which
Other preparations such as egg-white, ty- have been produced by a single application
phoid vaccine, etc. were not so uniformly of chemical or immunologic substances to the
successful. Control preparations of aqua- cerebral cortex offer a means of studying
phor, alone or in combination with other further the nature of the convulsive state
proteins, as well as empty discs, applied to  and its treatment.

* * *

The Electrocardiographic Diagnosis of Right Ventricular Hypertrophy

EMaNUEL (GOLDBERGER

Montefiore and Lincoln Hospitals*

Study of right ventricular hypertrophy and after an investigation of unipolar elec-
has heretofore been unsatisfactory because trocardiograms in adults taken from about
of several reasons, one of which is the fact 30 different areas of the body, we found
that multiple precordial leads, especially that the unipolar lead taken from the right
those near the sternum, are not in proper upper abdominal wall is of distinct value
relation to the main muscle mass of the right in determining right ventricular hypertro-
ventricle. ' phy, even of moderate extent.!

On the basis of anatomical observations, To understand how this lead is of value,

* Work done in part under a Fellowship of the Martha G. Hall Foundation.
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the following explanation is necessary: the
ventricles may be considered as a cup-
shaped muscle mass. The wave of activa-
tion spreads through the ventricles from
within, outward. Since the wave of activa-
tion has a (4) pole in the direction in
which the wave is spreading, theoretically,
a lead over the left ventricle should record a
(4) potential; and a lead over the right
ventricle should also record a (4-) poten-
tial. This occurs in children where the rela-
tive sizes of the right and left ventricles are
similar. In adults, the left ventricle is

much larger than the right, and the right
upper abdominal lead, instead of being (4)
is small and iso-electric. However, when
right ventricular hypertrophy occurs, the
right upper abdominal lead becomes (4-),
even when there is no change in the electri-
cal axis of the standard leads; and in those
cases of right ventricular hypertrophy in
which the precordial leads have heretofore
not been characteristic.

REFERENCE
1. Goldberger, E. Am. Heart J., in press.

*

SurcicaL Division
Raymonp P. SuLLivan, Presiding Officer

Ultra Violet as an Auxiliary in Eye Biomicroscopy

GEORGES KLEEFELD

Structures of the living eye can be stud-
jed microscopically thanks to the invention
of the slit lamp. The fluorescence of the
eye, exposed to Wood light, retained the
attention of research men, among them
Hague, Feldman, and Van Lint.

In 1927, Duke Elder published the descrip-
tion of his ultra violet slit lamp, wherein
the Nitra bulb was replaced by a mercury
low pressure vapor tube. The optic lenses
were made of quartz. The light was filtered
by a sheet of Wood glass.

In fact, the rays of A 3660, which are
those provoking fluorescence, are not inter-
cepted by the optic glass used for making
lenses. 'This simplifies the problem con-
siderably, because the average equipment
can be used for the routine examination and
fluorescense as well.

Since 1927 new improvements have been
brought to the tubes. My research work
started in 1939, so that in April 1940 I was
able to show the fluorescence in the eye
when exposed to the very powerful light
of the high pressure mercury vapor arc. It
is a tube very similar to that I used for the
present research work. The power was in-
creased by a reflector. Visible light and

short ultra violet were cut off by a Corning
or a pyrex filter transmitting A 8660. It is
of great importance to insist upon the fact
that this light is considered as harmless. For
myself, I have never suffered from expos-
ure, nor have the persons examined.

Equipment: The ultra violet lamp is at-
tached to a swinging arm, in order to bring
the former more or less close to the patient’s
eye; his chin rests upon the proper part of
the unit, which consists besides of a slit
lamp and a binocular microscope.

Technique: The eye is always observed
through the microscope; it is exposed to the
light of the ultra violet lamp, or to that of
the slit lamp, or to both together. Some-
times a red filter is inserted in the slit lamp
beamm when the last kind of examination
takes place.

Some observations and results:

1. The emission of filtered light suffices
for the examination of the skin, the con-
junctiva, the cornea, the iris and the an-
terior part of the lens. It allows the re-
moval of concretions in the conjunctiva. It
provokes a pupillomotor reaction.

2. The Dark Light is emitted after pas-
sage through a purple filter. This filter
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reflects upon the skin, the conjunctiva and
the cornea, so that there is a discoloration
of the latter.

3. The reports of previous observers about
fluorescence of the lens, cornea and con-
glomerates were confirmed also.

4. In addition, the keratic precipitates
are visible in ultra violet.

5. Pigment deposits laying upon the crys-
talloid are easily studied in U.V. and be-
come more visible in combined light with
addition of a red filter. The same is to be
said about the posterior synechiae. Further
observations will prove that the pigment
located behind the capsule will disappear
in UV, e.g., in siderosis of the lens. When
pigment of the retinal layer of the iris dis-
appears at the iris border of the pupil, this
is easily seen in U.V.

6. Foreign bodies of the cornea become

*

obvious upon the fluorescent background of
the lens, in U.V.

7. There is a pigmentation of the cornea
that is not perceivable in routine slit lamp
examination. Its origin has not yet been
established.

Besides, the so-called “Staehli line” and
the “Fleischer line” of keratoconus are much
more extended than can be seen at the
routine slit lamp examination.

8. As diagnostic dye stuffs, I studied
fluorescein, bengal rose, magdala red, mer-
curochrome and rhodamine, In U.V., rhoda-
mine draws the limits of the epitheliolysis;
fluorescein alone adheres to the exulcerated
places and creeps under the epitheliolysis
zone;- bengal rose does not fluoresce, and
stains the lesion exactly; a double staining
with fluorescein is thus very interesting.

The Treatment of Burn Shock with Sodium Lactate—
A Year’s Experience at Babies Hospital and Harlem Hospital

Cuarces L. Fox, Jr.,* VirciNia Gopparp, and RaLea Younc

From the Department of Bacteriology, College of Physicians and Surgeons,
the Babies Hospital, and Harlem Hospital

The shock syndrome which follows severe
burns is accompanied by hemoconcentration
and diminished plasma volume. Treatment
with solutions of crystalloids has recently
been supplanted by the administration of
plasma and its derivatives. Further study
shows that the problem is more compli-
cated.

Recent experiments suggest that electro-
Iytes deserve reconsideration.’. ? Accordingly
sodium lactate has been administered to
treat shock accompanying severe extensive
third degree burns at Harlem Hospital and
Babies Hospital.

Sodium was given orally as isotonic
(1.75%) sodium lactate solution; 125 cc. per
kilogram body weight given in the first 24
hours. This amount was reduced as the

* The work described in this paper was done under
a contract, recommended by the Committee on
Medical Research, between the Office of Scientific
Research and Development and the Columbia
University College of Physicians and Surgeons.

urinary output reached normal. In severe
burns, the lactate was given by a Levine
tube; occasionally isotonic sodium chloride
was given intravenously for a short time to
combat transient circulatory collapse. Vom-
iting occurred in some cases; urinary secre-
tion usually began a few hours after treat-
ment was instituted and azotemia and al-
buminuria did not occur. When the urine
became alkaline on the second day, a mix-
ture of isotonic solution of sodium lactate
and sodium chloride was used.

Laboratory studies showed lowered con-
centration of sodium in the plasma and a
reduced excretion of sodium and chloride in
the urine despite the large sodium intake
and copious urinary output. This discrep-
ancy is explained by experiments with
radiosodium in mice which showed the pil-
ing up of sodium in burned and traumatized
tissues.

In the two hospitals there were 64 burns,
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28 of which required skin grafting. There tion in plasma volume can be counteracted.
were 5 deaths: two occurred within 4 hours The emergency use of sodium lactate in
in burns involving over 809% of body sur- burn shock seems justified. Further studies
face, another occurred one week atter the are needed to evaluate the possible added
first skin grafting operation; two occurred benefit of small amounts of plasma.

on the second and fourth days respectively.

The results in these cases indicate that by REFERENCES
greatly increasing the volume of interstitial | o oo A puy Health R ep., 1943, 58:
fluid by administration of isotonic sodium 513 and 1429.

Davidson, E. C. Arch. Surg., 1926, 13:262.
Fox, C. L., Jr. J.A.M.A., 1944, 124:207.

hadid

lactate, the circulatory collapse and reduc-

* * *

Tinnitus Auriumn: Observations on Its Nature and Control

MILES ATKINSON

Bellevue Hospital and New York University College of Medicine

The hypothesis on which this investiga- ments have been made by interrupting the
tion has been based is that tinnitus is the sympathetic pathway (stellate ganglion
homologue in the auditory apparatus of block, 18 cases) and by the exhibition of
paresthesia in the apparatus of common sen-  vasoconstrictor and vasodilator substances.

sation. It represents a paresthesia of the The results of these experiments will be
cochlear nerve, and is evidence of an active described. They would seem to support the
disease process. thesis. The results of treatment will also

If this view is correct, tinnitus and its be described in a group of 175 patients ob-
accompanying deafness should present a  served over the years 1940-1943. Treatment
clinical picture comparable with that of was directed toward abolishing the assumed
peripheral neuropathy and should respond vascular disturbance with a vasodilator sub-
to the same general principles of treatment stance, nicotinic acid. Results for cases of
which have been found effective in that con- all types show 15 per cent obtaining com-
dition. plete relief, 48 per cent definite improve-

To test this view, some clinical experi- ment, a total of 63 per cent.

* * *

Accelerated Postpartuin Involution of the Uterus with Vitamin B
Complex Therapy

Leonarp H. Biskinp
Departments of Obstetrics and Gynecology, Mount Sinai Hospital, Cleveland, Ohio

MorTtoN S. Biskinp

Endocrine Laboratory and Clinic, Beth Israel Hospital, New York

Observations that the liver loses its abil- orrhagia several months postpartum associ-
ity to inactivate estrogen in vitamin B com- ated with persistent uterine subinvolution
plex deficiency, and that B complex restores and numerous indications of nutritional de-
this function,' were applied clinically to ficiency; the uterus involuted rapidly on
treatment of syndromes associated wtih ex- B complex therapy. T'wo other patients
cess estrogen (menorrhagia, metrorrhagia, with nutritional deficiency had a history
cystic mastitis, premenstrual tension).® of postpartum uterine subinvolution.?
Among patients thus treated, one had men-
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On the assumption that the latter con-
dition is related to excess estrogen, owing
to failure of destruction in the liver, two
groups of pregnant women—all private pa-
tients—were studied. One was maintained
on an average diet; the other received sub-
stantial supplements of vitamin B complex
during pregnancy. All the patients were
examined 6 weeks postpartum for evidence
of uterine subinvolution. In the control
group of 107, 6 patients had poor involu-
tion; in 23 it was fair, in 78 good and in
none could it be called excellent. In the
group of 76 that received B complex, none
had poor involution; in 38 involution was
fair, in 56 good and in 17 excellent. Thus

*

*

the rate of involution was definitely en-
hanced in the group receiving B complex.

Recent reports emphasize the inadequa-
cies of American diets during pregnancy.
Peoples subsisting largely on whole grains
customarily require shorter periods of post-
partum rest than our own usual minimum
of ten days. This study provides further
evidence for the need of a greatly increased
intake of vitamin B complex during preg-
nancy and the puerperium.

REFERENCES
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The Effect of Vitannn A Supplemnents on the Concentration of
Vitaimin A in the Blood During Pregnancy

J. M. Lewis, O. Bopansky* and M. C. LILLIENFELD
Beth Israel Hospital

In ‘a previous communication’ we have
shown that during the last trimester of preg-
nancy there is a fall in the concentration of
vitamin A in the blood whereas the carotene
level is sustained. 'The decrease in the
blood level of vitamin A is probably due to
an increased demand by the fetus for this
vitamin during the last 3 months of preg-
nancy. Analysis of the vitamin A content
of the livers of 24 newborn infants has re-
vealed considerable quantities of vitamin A.

The present study was undertaken to as-
certain whether, by administering vitamin
A supplements daily to pregnant women, the
fall in vitamin A could be prevented during
the last 3 months of pregnancy. Forty
women enrolled in the Maternity Service of
Beth Israel Hospital were given 10,000 units
of vitamin A daily and blood levels for the
vitamin were determined prior to the ad-
ministration of vitamin A and, again, toward
the end of pregnancy.

The results of this study revealed that the
vitamin A blood level could be prevented,
in most instances, from falling during the

* Captain, Medical Corps, Medical Department Re-
search Laboratory, Edgewood Arsenal, Maryland.

last trimester by the administration of 10,000
units of vitamin A daily. In those women
whose blood levels were low prior to the
administration of vitamin A the concentra-
tion of vitamin A in the blood rose follow-
ing the use of the vitamin supplement.

The vitamin A blood levels of the umbili-
cal cords were also obtained in order to de-
termine whether the administration of vita-
min A supplements during pregnancy would
raise the concentration of vitamin A in the
blood of newborn infants. It was found
that, despite these daily supplements, the
vitamin A blood levels of the umbilical ves-
cels were not appreciably increased. Fur-
themore, the administration of very large
amounts of vitamin A during labor (200,000
units), brought about no increase in the
vitamin A blood levels in the umbilical cord
although the maternal blood values were
considerably enhanced. These observations
would indicate that the transmission of vita-
man A through the placenta is quite lim-
ited. Similar studies with the use of caro-
tene are now being carried out.
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Pedicle Patch-Graft Pyloroplasty

Lawrence G. BEisLEr
Flower-Fifth Avenue Hospitals

A plastic operation is described consisting
of the excision of the anterior wall of the
pylorus, including the sphincter and adja-
cent portions of the stomach and duodenum,
followed by repair of the resultant defect
with a viable pedicle patch-graft taken
from the greater curvature of the stomach
and including all gastric layers. Fifteen dogs
were operated upon, nine successfully.

The stomach x-rayed three weeks after
this operation empties more quickly than

*

*

normal and sphincteric action by the antral
(pre-pyloric) muscles is indicated.

The grafts showed satisfactory healing
with no tendency toward ulceration, atro-
phy, out-pouching, or stenosis. The identity
of the layers of the grafts was preserved
histologically 3 weeks postoperatively. Those
dogs which survived showed a satisfactory
postoperative course over various periods of
observation up to ten months.

*

Studies on the Prevention and Treatment of Experimental Renal
Obstruction from Sulfadiazine*

Davip LeEur
From the Department of Pharmacology, New York Medical College, Flower and Fifth Avenue Hospitals

Therapeutic measures most commonly em-
ployed and regarded as effective at the bed-
side in the prevention and treatment of
renal obstruction caused by sulfadiazine,
consist in the “forcing of fluids” in combin-
ation with massive alkalization. This in-
vestigation represents an attempt to evalu-
ate the merits of these clinical measures
under the standard conditions of the animal
experiment. It contains, in addition, an ap-
proach to some new therapeutic proced-
ures, not yet tested clinically, concerning
the dislodgment of a fully established renal
block caused by intratubular precipitation
of sulfadiazine.

In the Prevention of renal obstruction,
the following method was employed: Closely
bred albino rats from our own standard
colony were used in all experiments. Daily
stomach tube feedings of fixed amounts of
water represented the “forcing of fluid.”
Alkalization was obtained by adding sodium
bicarbonate to the water. For the purpose
of comparison, two subgroups received solu-
tions containing an acidifying instead of an
alkalizing salt (sodium chloride and am-

* This investigation has been aided by a grant from
the Josiah Macy, Jr., Foundation.

monium chloride). After standard condi-
tions had been established, sodium sulfadia-
zine was injected chronically into all rats,
in amounts which were known to produce
invariably massive precipitation of sulfa-
diazine in the renal tubules, provided no
therapy was employed. Throughout the ex-
perimental period which varied from 3
weeks to 9 weeks in individual tests, vol-
ume, specific gravity, pH and drug con-
centration of the urine were recorded daily
and frequent determinations of the sulfa-
diazine level and nonprotein nitrogen con-
tent of the blood were also carried out.
Complete post mortem examinations were
performed on all animals succumbing during
the experiment and also on all survivors,
which were killed by exsanguination. Im-
portant organs of representative animals
were studied histologically.

Chronic sulfadiazine intoxication produces
in rats the most significant pathologic-ana-
tomical changes in the kidneys, in the aorta
and other parts of the arterial tree and
in the thyroid gland.

The striking success of alkalization in
combination with the “forcing of fluids”
was clearly borne out by the high rate of
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survival (no death), and the almost com-
plete absence of significant pathological le-
sions in the alkali treated animals. The
forcing of water alone, however, as well
as the administration of acidifying salt solu-
tions did not provide adequate protection.
Animals of these groups succumbing to the
sulfadiazine intoxication revealed, without
exception, massive intratubular precipitation
of sulfadiazine accompanied by severe tubu-
lar dilatation and degeneration of the kid-
neys. Apparently related to the renal
impairment was the aortic damage which
consisted in a necrosis of the media starting
in the muscle fibers and followed by swell-
ing and déstruction of the elastic membranes
and imbibitlon of the necrotic tissue with
calcium salts. In many advanced instances
the aorta assumed a bamboo-stick-like ap-
pearance, because of the segmental arrange-
ment of bulging calcified rings, similar to
the “goose’s trachea” described in the medial
sclerosis of Moenkeberg. True bony meta-
plasia developed in some cases of longer
standing. The thyroid gland showed macro-
scopically marked increase in size and upon
histological examination presented a picture
of seemingly high glandular activity (as
previously described by MacKenzie and Mac-
Kenzie and others).

The investigation proved that in the ani-
mal experiment intrarenal concrement for-
mation from sulfadiazine and its serious
consequences can be prevented by alkaliza-
tion in conjunction with the “forcing of
water.”

In the Treatment of renal obstruction,
standardized experimental conditions were
established in the following manner: The
renal block was produced in albino rats by
intraperitoneal injection of a single fatal
dose of sodium sulfadiazine. If left un-
treated the animals invariably developed
pronounced and long-lasting renal obstruc-
tion from intratubular precipitate of sulfa-
diazine, and 80 per cent succumbed to this
complication after 2-3 days. Treatment con-
sisted in stomach tube feedings of fixed
amounts of water or salt solutions (contain-
ing either NaHCO,, NH,Cl, a mixture of
these two, or NaCl). The fluids were given

twice daily, starting with the day of renal
obstruction and continuing for at least one
or several more days.

The most striking result was the excellent
therapeutic success achieved with solutions
of sodium chloride and of the mixture of
NaHCO, and NH,Cl. They made possible
the complete recovery of all rats from an
otherwise fatal sulfadiazine intoxication,
whereas no benefits were derived from the
“forcing of water” alone. The water-sodium
bicarbonate combination even shortened the
time of survival, and ammonium chloride, in
addition to a further reduction of the life
span, also increased the mortality to 100
per cent. Serum pH values obtained from
heart blood indicated the presence of a
severe uncompensated acidosis in the am-
monium chloride group, and the develop-
ment of an uncompensated alkalosis in the
bicarbonate treated animals. The pH values
of the other groups remained within the
normal range.

From these findings the remarkable thera-
peutic effect of a mixture of ammonium
chloride and sodium bicarbonate, in exactly
the same concentrations, which when admin-
istered separately had only toxic effects,
can now be explained. The combination of
the alkalizing and acidifying salt in one
solution will prevent dangerous changes in
the acid-base balance of the body, which
are so readily elicited in the presence of
renal obstruction, and will thus enable the
increased crystalloid concentration to initiate
a powerful and life-saving diuresis (salt
diuresis). This latter contention would also
explain the therapeutic effect of large doses
of saline solution despite its drawback of
being a slightly acidifying agent.

The procedure employed in the latter in-
vestigation, represents a simple method for
accurate comparative experiments on the
treatment of renal obstruction from sulfa-
diazine.

Studies with modifications of composition,
dosage and route of administration of thera-
peutic agents and with variations in the
time of onset, frequency and duration of
therapy are under way and will be reported
at a later date.
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Psychological Changes in Late Post-Concussion Head Injuries*

Joun G. Ly~nnN, Kate LeviNg, Ph.D., and Louise Hewsox, M.A.

Department of Neurology, College of Physicians and Surgeons, Columbia University

This is a partial report on the selection
and use of tests for evaluating the relative
operation of ‘“neurotic,” “diffuse organic”
and “normal” mechanisms respectively re-
sponsible for the production of late post-
concussional changes in dispositions and
intellect following head injury. Personality
and mental changes were chosen as the most
promising late post-concussional complaints
for investigation because they have not only
a high frequency of occurrence but they
are also capable of being objectively meas-
ured by psychological and psychophysiologi-
cal techniques. The experimental procedure
of empirical selection and careful matching
of subjects in each of the three “pure”
cultures or groups was used in preference
to the more usual random sampling or se-
lection technique. The method of working
with “pure” subjects, well matched with
reference to age, intelligence, sex, etc., pro-
vides more easily the clearcut differences
in test responses needed for identifying the
essential neurotic and organic mechanisms
operating within the individual. The prac-
tical clinical use of the characteristic test
responses thus discovered is to be in intra-
individual diagnosis and not in merely de-
group differences. The three
experimental “pure” cultures, all of which
were matched with reference to the afore-

termining

\

* The work described in this abstract represents a
partial report on research done under a contract
(Head Injury Project No. OEMcmr.-148) recom-
mended by the Committee on Medical Research,
hetween the Office of Scientific Research and
Development and Columbia University. This proj-
ect is directed by Drs. Tracy J. Putnam and
John G. Lynn.

mentioned factors, were: 1) normal subjects
without psychoneurotic reactions or head
injury of any kind, 2) patients with diffuse
post-concussional brain damage without
any psychoneurotic features who have ad-
justed well in their domestic and work
responses even though at a lower level, and
3) patients with clear-cut psychoneurotic
features without history of head injury.

These groups were studied with a pre-
liminary battery of 33 promising psycho-
logical tests. Six of these were finally
chosen. Each of these six tests provided
a measurable positive response pattern
characterizing each of the 3 groups men-
tioned above. Slides were presented to show
the occurrence of test response patterns in
the individual subjects making up each of
these “pure” groups. The patterns were so
characteristic as to differentiate each mem-
ber of a group from a member of any of
the other 2 groups. The normal pattern was
found to apply to subjects of superior in-
telligence as well as to those within the
range of the experimental subjects. The
pattern indicating diffuse brain damage was
also found to be entirely valid in those
head-injured subjects who fell above or
below the limitations of intelligence and
age as required by the matching criteria.
In order to exhibit its method of practical
clinical application the battery was applied
to the usual types of head-injured cases
with a mixture of organic and neurotic
features. They exhibited test patterns from
which the relative weights of both of these
features could be estimated.



